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TITIE introducbon 

1 0  INTRODUCTION 

This technical memorandum presents modifications to the RFI/RI Final Work Plan for OU3 of 

February 28,1992 Its purpose is twofold 

1 Incorporate the details of the air sampling program that were not included in the 

Work Plan as required by the Unrted States Environmental Protection Agency (EPA) 

and Colorado Department of Health (CDH) 

2 Document modifications to the field sampling program that occurred dunng field 

work 

The technical memorandum IS organ~ed as follows 

Section20, Changes to the Field Sampling Plan-presents modifications to 

Section 6 0 of the OU 3 Work Plan including soil, sediment, and groundwater 

sampling 

Section 3 0, Wind Tunnel Study at OU 3-presents the details of the wnd tunnel 

study that were not included in Subsection 6 3 6 1 of the OU 3 Work Plan 

Section 4 0  Air and Meteorological Plan-presents the detalls of the air and 

meteorological monltonng program that were not included in Subsection 6 3 22 of 
the OU 3 Work Plan 
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A P P W d  BY 

Name (Date) 

TITLE Changes to the Field Sampling Plan for 
Soil !hdiment, and Groundwater at OU 3 I I 

2 0 CHANGES TO THE FIELD SAMPLING PLAN FOR 

SOIL, SEDIMENT, AND GROUNDWATER AT OU 3 

This section descnbes the modifications to Section 6 0 Field Sampling Plan for the OU 3 Work Plan 
'rt-rt~a M~Q.'F & . \ O ~ S  Li+a,~- b w  ~ a k ~ \ d h - Q ~ t ~  EPh CbH \I&[\\/ 

Two soil sampling actwtties outlined in the RFI/RI Final Work Plan in Subsections 6 3 2 1 and 6 3 2 2 

have been modfied Their moddications are presented in Subsections 21 1 and 2 1 2 below 

2 1 1 Soil Profile Sampling 

The third paragraph in Subsemon 6 3 2 1 of the OU 3 Work Plan discusses the method of stair- 

stepping one wall of the trench 1 h depth during 

the sample collection process This method of trenching was superseded by the method outlined in 

SOP GT 07, which eliminates the star-stepping of the trench wall ,Thg,trenching method outlined in 

soF(FiZLn employed at all RFP O U ~  in order to rematn consetem wth the profile sampling 

techniques used in other OUs, the same technique was used for OU 3 

An addltional sampling procedure, not prewousiy outlined in the Final Work Plan was also 

conducted for each trench This sampling procedure involved collecting a grab sam e for each 
distinct soil horizon encountered in the soil profile trench and then cornposting the samples into 

one sample for each trench The composlte samples were analyzed for general soil parameters 
including clay minerals specific surface area, bulk densrty, and radionuclide content. 

wra*J'r 
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presents the final soil trench locatKww 
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Table 2-1 
SUMMARY OF SURFACE SOIL SAMPLING CHANGES 

surface Soil 
Sampling Location Change Made Sampling Status 

PT-125-92 
PT 12892 
PT-127-92 
PT-I 2892 
PT-129-92 
PT 130-92 
PT-131 92 
PT-132-92 
PT-133-92 
PT-134-92 
PT-135-92 

a&a-@ OJ ~9 PT-136-92 
p*”$ PT-137-92 

PT 138-92 
PT-139-92 
PT 140-92 
PT-141-92 
PT-142 92 
PT-143-92 
PT-144-92 
PT-145-92 
PT-146-92 
PT-147 92 
PT 148-92 
PT-149 92 
PT-150-92 
PT-151-92 
PT-152-92 
PT-153-92 
PT-154-92 
PT-155-92 

No Change 
No Change 
No Change 
No Change 
No Change 
No Change 
No Change 
No Change 

Location 
No Change 

Location 
Deleted 
Location 

No Change 
Deleted 

No Change 
No Change 
No Change 

Location 
No Change 

Location 
Location 
Location 
Locatmn 
Location 
Locatmn 
L a i o n  
Location 
Location 
Location 
Location 

Planned 
Planned 

Completed 
Planned 
Planned 
Planned 

completed 
Completed 
Completed 
completed 
Completed 

Completed 
Planned 

Completed 
Completed 
Completed 
Completed 

Planned 
Planned 
Planned 

Completed 
Completed 
Completed 
Completed 
Completed 
Completed 
Completed 
Completed 
Completed 
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T8bb 2-1 
SUMMARY OF SURFACE SOK SAMPUNQ c"aEs 

4cwmUwa 

PT-15692 
PT-lS-92 
PT-156-92 
PT-15842 
PT-160-92 
PT-161-02 
PT-16242 
PT-163-92 
PT-164-92 
PT-166-92 
PT-166-92 
PT-167-92 
PT-1 geQQ 

PT-16Q-02 
PT-17042 
PT-17142 
PT-17242 
PT-17342 
PT-174-W 
PT-17542 
PT-176-92 
PT-17742 
PT-178-92 
PT-179-92 
PT-1-92 
PT-181-92 
PT-18242 
PT-1- 
PT-184-92 
PT-1-92 

completed 

completed 

completed 

Planned 
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Table 2-1 
SUMMARY OF SURFACE SOIL SAMPLING CHANGES 

(Concluded) 
surface Soil 

Sampling Loccrtion Change Made Sampling Hktoty 

PT-186-92 
PT 187-92 
PT-188-92 
PT 18892 
PT-190-92 
PT-191-92 
PT-192-92 
PT 193-92 

New Location 
New Locatron 
New Location 
New Locatron 
New Location 
New Location 
New Location 
New L m o n  

Completed 
Completed 

Planned 
Planned 

Completed 
Planned 
Planned 
Planned 
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is also likely consldered to onginate from Great Western Reservoir The wells mll assst in the 

evaluation of the presence of contaminant mlgration from surface water bodies to shallow (bedrock) 

groundwater systems 

Addfitonally a verbal agreement was reached dunng a meeting in July 1992 between the DOE, 

EG&G, EPA, and CDH, stating that dnll cuttings generated dunng the installation of the monitoring 

wells need not be containerized and were, therefore, dlsposed of at the dnlling location 

2 4 FIELD QC PROCEDURES 

Thls subsection presents modmcattons to Subsection 6 6, Field QC Procedures, described in the 

Work Plan Performance evaluation samples were not collected dunng the OU 3 field program 

Performance evaluation standards are not required by the EGBG sltewide prqect plan (QAPP), 

(EG&G, 1991) 
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TITLE Wind Tunnel Study at OU 3 

3 0 WIND TUNNEL STUDY AT OU 3 

There are two components of the atr program at OU 3 the wnd tunnel study and the atr sampling 

program (Section 4 0) The purpose of the illr program IS to charactenze the health impact from 

dispersion of potentially radioactwe sediments and soils Measunng the wind erosm on the 
shoreline of the resetvars and on vegetated temn IS dlfficutt, therefore, a comknatm of ar  

sampling and a specml wnd tunnel study has been selected as the method of characterization 

A three-step process will be applied to assess the heatth impacts of wnd-resuspended 
radionucltdes on PUNIC health (Figure 3-1) 

1 Charactenze the resuspensm of soils and sediments mng a portaMe wind tunnel 

2 Charactenze the transport of the wind-resuspended radionuclides to members of 

the public usrng the exrsting Radioactwe Ambent Air Monltoring Program (RAAMP) 
samplers and ultra high volume atr samplers 

3 Calculate the impacts of the wind-resuspended radmuclldes on public health using 

computer-based atmosphenc dlspersion and radiation dosimetry models 

The spectfics of the atr sampling program are presented in Section 4 0 

1001336E.DEN Dmft 
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3 1 WIND TUNNEL STUDY OVERVIEW AND OBJECTIVES 

A special wind tunnel study will be conducted as an in situ measure of particulate resuspension 

The tunnel was developed to measure partrcle matter emIssK)ns from open waste plies The method 

IS an indepth technique used to diredly measure the emlssion rates of erodible matenals The 

basic technique is founded on guidance provided in Subsection 4 2 4-Portable Wind Tunnels (in 
depth technique)-of the kr/Superfund National Technical Guidance Study Senes, VolumeII, 

Estimates of Baseline Air Emissions at Superfund Sltes, (EPA, 1990) 

The instrument has an open floored test section, which is placed directly over the surface to be 

measured k r  is drawn through the test section at controlled velocw simulating wnds of variouS 

velocrties The i r  stream passes through a duct fitted wnh a sampling probe through which 81r IS 

drawn Isokineticaliy The sampling tram will be fitted wrth particulate stzing equipment. 

Subsection 3 4 further detils the portable wind tunnel devlce 

The objectnres for the Portable Wind Tunnel Evaluation of Rocky Flats Plant OU 3 soiVsediment 

resusperwon potential are to 

0 Characteme and quantlry resuspendable soil and sediment parbculates from areas 
beyond Rocky Flats Plant boundanes that contan radmuclide contaminatm 

0 Produce data and information that specifically support a definltwe evaluation of long 

term public health impacts resulting from exposure to these sources ~ d d ~ ~ ~  

These otyectnres will be accomplshed by siting a portable wmd tunnel sampling system at 

representatwe locations Whin OU 3, simulating a range of wind events charactensttc of the region, 

and quantltattvely sampling the resuspended particulates from the surface where possible, w~nd 

suspenslon emtssion rates (g/[sec 4) will be determined for a vanety of emronmental and 
source condltions 

u,\\ b\oF L a  p s  B W ~  & k& ~ S ~ H S - ~ Y  
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Study Area 

J 

3 
Plan and Conduct 
Comprehensive 

Tests 

2 
Pian and Conduct - 
Screening Tests 

4 
Compile and Report 

Data for Use in 
Transport Modeling 

Figure 3-2 
FOUR-STEP TECHNICAL PROCESS FOR CHARACTERIZING 

RESUSPENSION OF CONTAMINATED SOILS AND SEDIMENTS 
FROM OU 3, ROCKY FWS PLANT 
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3 1 2 Plan and Conduct Screening Tests (Step 2) 

As discussed above, the purpose of the screening tests IS to p m d e  detsuled information about the 
resuspension potential in OU 3 for use in planning a series of comprehensive tests The speck 

objectlves of the screening tests are to 

0 Charactenze maximum (Worst case’) resuspension rates throughout the 

Resuspension Study Area 

0 Evaluate the vanahon m resuspenslon rates among different land uses within the 

Resuspension Study Area 

0 Perform the tests on srtes wlth known contaminant levels 

e Perform the tests wlth the lowest &-on h i t  achwable 

0 Perform the tests rapidly and wnh a moderate expendnure of effort and resources to 

allow an emphasis on the comprehensive tests 

These objectl~e~ will identlfy areas Wh negligible resuspensron rates These rates will then be 

quantmed at a greater sensltnrw and lower level of effort than could be achwed with 

comprehensive tests. [Note MG commant] 7 
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The total number of comprehensnre test sltes will vary from 0 (d no resuspension could be produced 

wlth the Hnnd tunnel in any of the screening tests) to 14 (d wind erosion and high geographical 

vanabillty were exhiblted dunng screening tests in all subareas) 

Each comprehensnre test site will be adjacent to a screening test ae ,  and will occupy an area 

protected from dlsturbance dunng the previous tests Figure 34 presents the process flow for the 
comprehensnre tests 

One battery of comprehensnre tests ~nll be conducted at each comprehensnre sampling Me A 

complete gravimetnc analyss of the fitters/substrates exposed dunng the comprehensnre tests, an 

evaluation of the supporting data gathered, and an estimate of the particulate resuspension 

emlssion rates for the tests will be performed The data will be compiled and reported for use in 
evaluating the relationships descnbed above 

3 1 4 Compile m d  Report Resub for use In Transport Modeling (Step 4) 

Using the deta~uled results of the screening and comprehensive wnd tunnel tests, a quantimve 

evaluation of the relationships between Hnnd-generated resuspension and the following variables will 

be completed 

0 Surface cover 

0 Surface roughness 

0 Soil type 

0 wind speed 

0 Amount of soil dlsturbance 

0 Pmcle slte dlstnbutton 

0 Wind erosion depletion and decay 
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These results will be prepared in a form which can be directly used in the follow-on atmosphenc 

dispersion modeling activities 

3 2 SCREENING TEST PROCEDURE 

As with any investigation involving measurements, the portable wind tunnel approach is limited by 

its ability to accurately measure quantities such as wind speed, flow rate, and filter mass R IS 

important to understand the limitations of the approach, so that the results of the study can be 

properly applied in the health effects evaluatton The characteristics used to quantify these 
limitations are the minimum detectable particulate m a s  and precision 

The minimum detectable particulate mass and prectsion for the screening tests has been specifically 
calculated and configured with the wind tunnel for the screening tests 

Given the minimum detectable particulate mass, an estimate wdl be made to identfy the minimum 

public dose that can be evaluated wrth the portable wind tunnel method These calculatms can be 

found in AppendDc A, Details of the Wind Tunnel Study The precision of the wind tunnel approach 

will be combined wrth that of other steps in the overall process to establish confidence intervals for 

the final dose and Human Health Rsk Assessment from the OU 3 investig- 

3 21  Select Screening Test Shes 

The Resuspension Study Area has been dnnded into two sub-areas for investigation dunng the 

screening tests 

0 Terrestrial areas 

0 Exposed shoreline sediments at Standley Lake Resenrolr and Or- Western 

Reservoir 
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3 22 Microscale She Selection 

Addnional cntena for microscale screening ste selection have also been developed The criteria are 

intended to allow the portable wind tunnel to be transported, assembled, and operated effectnrely 

Under these cntena, each sne must have 

0 A sufficiently flat area so that the wind tunnel sampling m n  can be properly 

deployed and independent dlsturbed and undisturbed tests can be conducted (area 

approxlmately 20 ft x 50 ft) 

0 Vegetation no more that 1/2 the height o f  the working section o f  the wind tunnel 

(approxlmately 6 inches) 

0 Adequate access for transporting the mnd tunnel and supplementary equipment 

0 h a n g  sot1 sampltng snes nearby d possible 

Based on these cntena, four sample sltes were selected in the terrestnal areas and SIX sample sites 

were selected at the exposed shores and sediments at Standley Lake and Great Western Reservar 

The snes are descnbed in Table 3-1 

3 2 3 Screening Test Process 

Figure 3-5 presents the process flow for the screening tests As shown, topaown planning and 

careful sne selection are essential components of the approach 

Two screening tests will be conducted at each sampling wte One test will quantm the maximum 

resuspension rate from an undisturbed surface A second test will examine the resuspension rate 

when an adjacent surface IS cleared of vegetat~on and thoroughly dlsturbed This Will allow 
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Figure 3-5 
PROCESS FOR PLANNING AND CONDUCTING 

SCREENING TESTS OF RESUSPENSION POTENTIAL 
USING THE PORTABLE WIND TUNNEL 

AT OPERABLE UNIT 3, ROCKY FLATS PLANT 
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3 2 5 Screening Test Results Matrix 

An undtsturbed test will evaluate wind erosion from a ground surface in tts natural state No 

foatpnnts, equipment tracks or other impacts of any sort wtll be allowed on the surface to be tested 

A dtsturbed test will evaluate wind erosion from a ground surface in a Thoroughly dtstut" state 
No publtshed standard or procedure for dtsturbtng ground surfaces for resuspenston testing has 

been identtfied Therefore an objectwe method has been deslgned Specmcally for thts study All 

vegetatm will be clipped at ground level and removed Each set of vegetatton will be bagged and 

labeled for potential future analysis Then the soil, rocks, and ground m e r  will be thoroughly 

loosened by raking or other mechanical means 

Figure 3-6 shows the test results matm. Three outcomes are possible for each sampling category 

0 No detectable resuspension occurred (and thus no compreheme tests are 
needed for the gtven dtsturbance category and sub-area) 

0 Spatmi vanabtltty was below the method preclslon (Subsectii A3 5 2) so that a 
single compreheme sampling SRe can represent the gwen dtsturbance category 

and sub-area 

0 Spatial vanabiltty was above the method preciston (Subsecton A3 5 2) so that 

muttiple compreheme sampling sttes wtll be needed to represent the g m  
disturbance category and sub-area 

An examination of the matm indicates that the 12 declsion branches can comkne to produce 81 

possible sampling designs for the comprehensive tests Examples of sampling designs include the 

following 

I 313 
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Figure 3-6 
TEST RESULTS MATRIX FOR SCREENING TESTS 
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0 No comprehenslve testing at all (no resuspenslon could be detected at maximum 

wind tunnel flow rates at any locatm) 

0 A single sampling location in each sub-area 

0 Multiple sampling snes in a subarea of high vanabilrty 

0 Multiple sampling snes in all sub areas 

3 2 6 Screening Test Deliverable8 

The final delwerables of the screening tests will be 

0 Surface roughness and wind speed profile charactensms for each screening 

sampling site and surface type 

0 Sle-by-sle maxlmum particulate resuspension rates and supportrng data for 

undisturbed surfaces 

0 Sle-by-sne maximum particulate resuspension rates and supporting data for 

disturbed surfaces 

0 A Results Matnx, detahng the geographical sampling pattern needed dunng the 

comprehensive tests 
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0 A multi-point particle S I Z ~  dtstnbutron anatysls of resuspended dust (requmng multi- 

stage impactor Wh greased substrates), including one cut point at 10 pm 
aerodynamic diameter 

0 A two-point wind speed charactematton (one at the median of the wind e m m  

speed) 

threshold and the wind tunnel maxlmum speed, and one at wfnd tunnel maxlmum 

0 A two-polnt wind erosion decay charadtermtion 

A gwen battery of comprehensnre tests may be conducted on elther a dlsturbed or undisturbed 

surface The definmon of each surface type IS discussed in Subsection 3 24, 'Screening Test 

Methodology' 

3 3 2 Analyze Comprehensive and Supplemental Test Results 

The filter media wfll be gravimetncaliy analyzed in each comprehensnre and supplemental test The 

data analysis approach IS descnbed in AppendocA wind profile parameters and resuspension 

rates [g / (sec m2)] will be calculated for each test 

3 3 3 Comprehensive Test Deliverable8 

The final delwerables of the comprehensnre tests wll be 

0 Surface roughness and wnd speed profile charactenstics for each comprehensive 

sampling site and surface type 

0 Pmculate resusperwon rates and supporting data for each comprehensive test 

conducted as defined in the final comprehensive testng plan 
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Table 3-2 
DATA QUALITY OBJECTIVES FOR SAMPLING MEDIA 

W O  Requirements 
ACtiVlty Cond lime Pre-teat Poa- td  

Room condRlons for weighing 

Daly calibration 

First weighing minimum weight 

Second weighing accuracy limrt 

Field blanks 

Laboratory blanks 

ComDleteness 

Temperature = 23% f 1°C 
Relatwe Humidity = 45 percent f 5 percent 

Calibrate balance pnor to and after use, and 
every 4 hours dunng use 

Preclsion = f 0 5 mg of actual weight 

24 hours 100 percent of filters 100 percent of filters 
3 X background‘ 

24 hours 100 percent of fitters 10 percent of fitters 
21 0 mg 2 2 0  mg 

210 percent of total filters used 

25 percent of the total filters used 

290 percent 290 percent 
‘Background is defined as the mean value of the field blank samples 

Note See SOP EET-610 
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TlTLE Air and Medmrological Monltonng Plan 

4 0 AIR AND METEOROLOGICAL MONITORING PIAN 

4 1 CHARACTERIZATION OF TRANSPORT OF WIND-RESUSPENDED 

RADIONUCLIDES FOR THE AIR MONITORING PROGRAM 

A w0-W approach will be used to characteme the transport of wind resuspended radionuclides 

from OU 3 First, selected exsting RAAMP samplers WIN be used to measure the transport of racllo- 

nuclides around OU 3 Second, three ultra high volume a r  samplers will be installed to further clar 

Iry the data from the RAAMP network All data taken w ~ l l  adhere to approved QA and QC 

procedures 

4 1 1 Existing RAAMP Samplers 

Radioactive ambent a r  samplers monitor erbome dlspersion of radloactnre matenals from RFP into 

the surrounding environment Samplers are designated in three categones by their proxlmhy to the 
man facilities area Twenty five onsite samplers are located wRhin RFP, concentrated near the man 

facilities area. Fourteen penmeter samplers border RFP along mapr htghways on the north (Htgh 

way 128), east (Indma Street) south (Highway 72) and west (Highway 93) Fourteen communrty 

samplers are located in metropolitan areas adjacent to RFP Samplers operate continuously at a 

vdumetnc flow rate of approximately 12 liters per second (Vs) (25 CU~IC feet per minute [cfm]), 

collecttng i r  particulates on 20 x 2Scentimeter (cm) (8 x 10-in) fiberglass fitters. Manufacturers test 

specfications rate this fitter media to be 99 97 percent efficient for relevant panicle sues under con 
dmons typically encountered in routine ambient ar sampling 

Fitters are collected bweekly from all RFP samplers Each fitter IS collected bweekly cornposted by 

location, and analyzed monthly for plutonium 
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The exsting Meteorological Monitonng Program (MMP) at RFP has been designed on the bass of 

the types of actmes at the Me, topographlcal charactenstics and the dlstance to the crhcal recep- 

tors of possible arbome emissions The 61 meter tower, located west of the man facilnies area, 

stands on a flat grassy mesa defined by the Rock Creek dmnage area to the north and the Woman 

Creek dmnage to the south 

The exsting instrumented 61-meter tower located on the west side of the plant, and a redundant, 

instrumented, 1 0-meter tower approxlmately 100 meters northeast of the pnmary tower These 

towers are located in an area that IS representatwe of the atmosphenc condnlons into whtch matmal 
from the plant could potentially be released and transported 

The 61-meter tower has instrumentatm placed at three dlfferent heights 10, 25, and 60 meters, 
respectively At each level, the following measurements are taken at the tower 

a 

a Vertical mnd speed 

a Ambient ar temperature 

a 

Honzontal mnd speed and direction 

Dew point temperature at 10 meters 

Solar radiation at 1 5 meters above ground surface 

Preciprtation and atmosphenc pressure at ground surface 

a 

a 

The 10-meter tower is lacated approximately 100 meters northeast of the 61-meter tower T ~ I S  

tower's backup data/redundancy function covers the following measurements 

a Honzontal wnd speed and directron 
Vemcal mnd speed 

Precipitation 

a Ambient ar temperature and relatwe humidny 
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TmE Changes to the Environmental 
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5 0 CHANGES TO THE ENVIRONMENTAL 

EVALUATION WORK PIAN AND FIELD 

SAMPLING PIAN FOR OU 3 

5 1 INTRODUCTION 

RFI/RI field work at OU 3 was not started until late May 1992, as compared to a planned startup in 

March or early Apnl As a result, some changes were made to the onginal Enwonmental Evaluation 

(EE) plans in order to start the field investigation as soon as possible The spring sampling season 

had already passed, and the EE efforts in June 1992 were directed at implementing field wock 

before more time was lost Addwonally, dunng late May and June, informabon from the preliminary 

analysis of data from Operable Units 1 and 2 (OU 1 and OU 2) became available These data sup 

gested that an assessment approach emphasizing compansons of orwe and reference (control) 

areas at OU 3 would be inappropriate Concurrently, initial field suweys on OU 3 provided informa- 

tron supporting the fact that an onsite versus reference area approach would nat be appropriate for 

OU 3 In response to the above information, alternate EE approaches were discussed, a rationab 
was developed for the preferred approach, and appropnate modifications were made to the field 

sampling plan The following subsections provide information on the differences between the ongi- 

nal Field Sampling Plan (FSP) in the EE Work Plan and the actual sampling acbwties. 

5 2 REFERENCE AREAS 

The EE Work Plan in the Final RFI/RI Work Plan for OU 3 presented an ecological risk assessment 
approach that used reference (or control) sites in offsite areas that would be similar to onsite sam- 
pling areas The Objective of this approach IS to find onsRe and reference areas that are essentially 
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5 3 AQUATIC ECOSYSTEMS 

5 3 1 Seasonal Sampling 

The delayed start of the RFI/Rl field work was the overnding factor that required a shift from the ong 

inal plans for seasonal sampling Tasks 1 and 2 (data and literature review, developing initial risk 

assessment approach, etc ) were shortened in order to start field work as soon as possible How 

ever, most of June was required for equipment procurements, developing heatth and safety plans, 

and preparing final field plans and procedures, therefore, the pnmaty field actMties did not begin 

until early July 1992. Seasonal sampling for fish and benthic invertebrates within the OU 3 reser 

voirs was retained, wRh mid-summer and fall seasons There was a signmcant change in water tem 

perature and diet factors between these two seasons, so seasonal aquatic sampling within the 

reservoirs was considered necessary In the creeks, only low-flow sampling was performed because 

of the field work delays mentioned above 

W&Jn)KT c5rWi-k t30 laJgkr&.J\ L&td&arJ 
5 3 2 Creek Sampling L 4 b % * A w -  e48 GIJk M t \ \  & d e 2 r i Q % + .  

~ ~ ~ h r w a \ a -  6 t h -  ~ I L U ~  6usR L J B H R r J  & 

tions Natural flows no longer occur in Woman or Walnut Creeks east of lndma Street The flows 

are diverted in both dmnages and are further_complicated by ttle_lr interaction M h  the fmgmtm. @qLd 
system Almost all the creeks in the area upstream of Great Western Reservoir and Standley Lake r(aJw #k5 

are naturally ephemeral and dry up in the summer Some creek sections however, have flows sup 

ported by discharges from imgation ditches or the water supply reservars within OU 3 Creek sam 

pling for OU 3 dunng the summer was possible at three of the seven stations identified in the work 

plan Sampling at these three stations was conducted only dunng the summer because the creeks 
remaned under no or low flow condmons throughout the summer and fall Seasonal samplmg 

therefore, was not appropriate These three creek stations were also used to collect water and sedi 

ment samples for toxicity tests (see Subsection 8 3 4 of the Work Plan) 

4 br %TI-+*.) 
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c w h  3 
Three stations on Mower Reservoir were sampled instead of two Only one reference station rather 

than two were sampled One suitable reference statlon was found for the creek habitat (on a south- 

ern branch of Woman Creek) An addbonal smon was added in Mower Reservoir, in a wetland 

area near the inlet of Mower Ditch which supplies the water for thls irngation resBoIr 

The summer toxicrty tests for water followed the standard EPA protocol using Cerrodaphnra and 

fathead minnows, as stated in the Work Plan The Work Plan did not spec@ which protocol would 

be used for sediments Based on discussions with the toxlclty laboratory, an ASTMapproved proto- 

col using whole sediment samples and the amphipod /fya/e//a was used Similar sediment protocols 

are available uslng spec= of Chrronomus (midge larvae), but these midges are generally more 

tolerant to metals than the amphipod, Hya/e//a Because the fate and transport mechanisms for the 

radionuclides of m e m  are in many ways similar to fate and transport mechanwms for metals, It 

was determined that Hya/e//a would be more wnsltlve, or at least as senstive, to radionuclldes as 

Chr ronomus 

Other sediment protocok are avahble using Cerrodaphnra and fathead minnows, but these proto- 

cols require extracting the interstitial or pore water from sediments Thls procedure IS labor inten- 

swe, requires large volumes of sediments, and tests only contaminants that are carried within the 
interstitial water The protocol Hnth Hya/e//a consders both the interstitial water and contarmnants 
adhenng to the sediments 

Both Walnut and Woman Creeks were dry at most locat~ons upstream of the reservoirs in OU 3 

when 1992 field sampling began in July Therefore, it was imposslbk to conduct the toxrdty tests 

planned dunng the spnng season when these creeks are flowing However, spnng-tm toxicity data 

from Walnut and Woman Creek locations upstream of OU 3 were available from EG&G These sta- 

tions are closer to potential contaminant sources than the OU 3 stations, and were used to test for 

acute toxicny 
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5 4 TERRESTRIAL ECOSYSTEMS 

This section refers to Subsection 8 3 3 of the Work Plan Section 8 0 of the Work Plan stated that, 

.as more data from other OUs and the spring collection of data become available, the methods 

should be reviewed and changes made as appropnate . Subsection 8 3 of the Work Plan states 

The f d h n g  FSP is provrsional and wdl be penodically revised as appropnate Thls 

sampling plan is largely complete but may be modified as the EE is imple- 

mented in order to coordinate with the OU 3 RFI/RI site charactemation and sam- 

pling at other OUs, and to update the FSP as additional information IS gamed dunng 

the EE process (DOE, 1992) 

Review of early data from OU 1 and OU 2 revealed the need for the changes described below The 

following subsections descnbe the changes made to the scope of work, the new procedure(s), and 

the rationale for the changes made to the terrestrial ecological field sampling plan 
I 

5 4 1 Changer, in Scope and Fieid Sampling Methods 

RevisionNo 1 

Change-The quanhtative vegetation and small mammal plots were located directly 

over the proposed soil trenches or RFP soil plots Plots were used for vegetation 

pruductMty (plant material was dipped), m e r  (estimated to nearest percent), plant 

tissue collection, and for small mammal trapping and animal ttssue collection 

Clipped plant matenal was composited rather than separated by specles Clipped 

plant material was not wendned, but frozen immedmtely and stored until shipped 

to laboratory Configuration of vegetation plots and small mammal trappng gnds 
was tightened to correspond as close as posslble to the soil sample locations 

Some of these sites were sampled for the more standard point-interceptbelt 
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0 Rationale-The additional habitats not found onsite RFP but found on OU 3 needed 

to be ujemfkd The addrlon of the mronmental scalers for other biohc and 

abiotic vanables allows better anatysls and interpretatlon for mronmental para- 

meters analyzed from the data. 

RevkionNo 3 

0 Change-The small mammal trapping procedures that were changed were (1) mea- 

sunng total body and tal length, (2) marking captured animals, and (3) completing 

trap check mhin 4 hours of sunnse 

0 Procedure-The total body and tad length were not measured, captured animals 

were marked Hnth har clip rather than a pelage dye, and on some traps line check- 

ing was completed up to I1  am 

0 Rathale-These changes were made to make the trapping efforts more efficient 
wRh no loss of data Body and tal length were not measured because length on a 
Ilvmg, tense, movlng animal IS not accurate and IS generally used for spec- identi- 

fication (which was not needed) Haw clipplng IS more efficient, relmble, and nonin- 

trusive to the animal in the summer m e  Hoods were used over all traps to prevent 

overheating The hoods combined wrth thls summer‘s mild temperatures, allowed 

for a greater leeway in the trap line checking penod There were no mortalnws 

5 4 2 Sampling Periods and Schedule 

These changes were made to accommodate a late stm for the seasonal sampling and the 
increased sampling intensty dunng the summer The changes and reasons for the changes are 

gwen below 

I 
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6 0 REFERENCES 

DOE 1992 United States Department of Energy RFVRl Work Plan for Operable Unr 3 Rocky Flats 

- Plant, Environmental Restoration Program Golden, Colorado Repository Document RF 939 

February 1992 

EG&G, 1991 Rocky Flats Plant Sitewide Qualrty Assurance Project Plan, May 7,1991 

EPA, 1990 United States Environmental Protection Agency kr/Superfund Nat~onal Technical 

Guidance Study Senes, Volume II Estimates of Basel~ne k r  Emisslons at Superfund Sites 

EPA450/1-89-002a, August 1990 

EPA, 1977 United States Environmental Agency Qual@ Assurance Handbook for kr Pollution 

Measurement Systems, VolumeII Ambient Air Speclfic Methods 

Research Triangle Park, North Carolina 1977 

EPA-600/eT7-027 b, 
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TITLE Deta~ls of the Wind Tunnel Study 
I I 

APPENDIX A. DETAILS OF THE WIND TUNNEL STUDY 

This appenduc provides additional detarl to the wind tunnel study and includes the follwng 

0 Screening test assumptions 
0 Risk-based siting methodology and screening of test wtes 

Wind tunnel study technical requirements 0 

0 Qualily assurance procedures 

A1 SCREENING TEST ASSUMPTIONS 

The screening tests will focus on areas of histomally hgher contamination Several vwits by the 

wind tunnel study subcontractor to the site have estimated that the resuspension potential for OU 3 

is very low From past expenence, the wind tunnel tests will be collecting very little mass, +my-*- \ 

the followtng assumptions have been made 

That total mass collected on the filter paper will be 3 milligrams 

The contamination level of resuspended soil is the same as that measure@ by soil 

sampling 

Long term atmospheric plutonium concentratrons of 0 OOO1 picocunes per cubic meter equate to a 

nsk of 1 in 1 million (1 x 107 deaths from inhalation [(cite reference)] Risks greater than 1 x lab 
are considered to be significant n s k  Based on this, screening tests will not be done in areas that 

have concentratms less than 0 OOO1 picocunes per cubic meter 
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A2 RISK-BASED SlTIwo M€WODOlOQY FOR TEST SITES 

m c, = - 
Qt 

where 

where 

cc = 
x =  
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Subsmuting equatlon (1) into (2) 

c,=x.- m 
Qt 

Sohnng for X, equatm (3) becomes 

Qt x = c , * -  
m 

(3) 

(4) 

The contamination level of soil and resuspended mated (lo can be calculated based on the 

f o l h n g  

Q = 1 cubic meter, the sampling rate of the wind tunnel 
m = 0 003 grams (3 milligrams), the mass collected on the filter equals the det- unit 
t = 30 minutes the trme most of the resuspended mated will be exhausted, based on 

pastewenen- 
C, = 0 OOO1 pmunes per cub= meter, the concentration of plutonium that tnggers a 

n s k o f l  x10* 

then 

1 3 0  
(0 

x = (OOo01) 4 J - u  = 10 pioocllrie per gram (5) 

Based on the above assumptions and testrng condlms, tests should be done only on areas where 

so11 contamination IS 1 0 picocunes per gram or higher For ths reason, terrestrial sampling has 

been limled to areas of known higher contamination 
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The use o f  the cyclone precdlector ahead o f  the Sierra Andersen Slotted Cascade Impactor IS 

cntical to preventing substantial -de bounce and the associated bases in the measured size 
distnbutlon At the 20 acfm fiow rate the cyclone has a cutpaint of approximately 15 pmA, based 

on laboratory calibrabon In addition, It has been found that the use o f  greased glass fiber sub- 

strates further mmgates against residual - bounce and prowdes for direct gravimetric analysis 

of the particulate catches wnhout the need to improve and separate them from the substrates 

The wind tunnel method relles on a straightforward mass balance technique for calculation at emis- 

sion rate By sampling under light amblent wind conditions, background interferences from upwind 

erosion sources can be avoided 

A 3 2 Performawe Characteristlca 

The wind tunnel consas o f  a twodimensmal5 1 contramon SBCtKwI, an open-floored test SBCtKwI, 
and a roughly conical diffuser The larger test area of this tunnel (30 cm x 3 5 m) provides for Its 

use on rougher surfaces The tunnel centerline air flaw IS adjustable up to an approxmate 

maximum speed o f  nearly 19 m/s (40 mph), as measured by a mot tube at the downstream end of 

the test seaon 

Although the portable wind tunnel does not measure the larger scales of turbulent motion found in 
the atmosphere, the turbulent boundary layer formed whin the tunnel simulates the smaller scales 

of atmospheric turbulence It IS the smaller scale turbulence that penetrates the wind flow in direct 

contact wh the erodible surface and contributes to the pamculate entrainment mechanisms 

The wind speed profile near the test surface (tunnel floor) and the walls o f  the tunnel has been 

shown to follow a loganthmic dlstribumn 
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where 

u =  

u* = 
z =  
?I=  
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tothe centerlinewnd speed in the test sectm IS independent offlow rate the ratlo can be used to 

determine sokinetic sampling c o n d m  for any flow rate in the tunnel 

A portable high-volume air sampler wrth an open-faced filter is operated on top of the tunnel inlet 

sectlon to measure background dust levels. The filter is vmtdly  oriented parallel to the tunnel inlet 

face 

A 3 3 Sampling Procedure 

Pnor to each test senes, the test -on of the tunnel IS placed directly on the selected test surface 

Care IS taken not to dlsturb any natural crust that might be present -on of a sunable test sur- 

face IS ~ K M  by the fact that the test surfaces tend to be large, relatively flat areas To prevent atr 

infiltratm under the d e s  of the open-floored SBCtKwI, the rubber skirts, whlch are attached to the 

bottom edges of the tunnel stdes, are stretched out on the surface adjacent to the test surface and 

covered wnh aggregate matenal transferred from the surface pornts further away 

With the tunnel in place, the airflow IS gradually increased up to the threshold for the onset of wind 

ermon, as determmed by visual obsenrattun of mtgratm of coarse particle movement, and then 

slightly reduced At the subthreshold flow, a wnd speed prdile IS measured and a roughness 

height IS determined The measured roughness helght allows for c o n v m  of the tunnel centerline 

wnd speed to the equnralent wind speed at a standard 10-meter height uslng the logarithmic wind 

speed 

Sampling begins just after the tunnel wind speed reaches the first prescnbed super-threshold level 

corresponding to the mean of a standard Hnnd speed range corrected to a heIght of 10 metm 
After a 10-minute sampling penod, the flow IS ceased and the particulate catches are removed from 

the settling chamber, cyclone, impactton substrates (optmal), back-up fitter, and supplementary 

high-volume filters Then, with the tunnel in the same poWon, testing IS conducted separately at 

the same flow rate to determine whether the erosm rate IS decaying in the manner of a 'limited 
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A3 4 Tea Resub and Interpretation 

Because mnd eroaon IS an avalanching plocess, n is reasonable to assume that the loss rate from 

the surface IS proportmal to the amount of erodible mated remsllning 

- I  dM Kt 
dt 

where 

m = quantity of erodible matenal present on the sutface at any time, g/d 
k =  constant,^' 
t = cumulatnre 81os1on time, s 

lntegratm of Equation (7) yields 

M = M, e-m 

m 

where 

M, = erosion potentlal, for example, quantity of erodible matenal present on the sutface 
before the onset of erosion, g/d 

Consistent with Equmon 0, the eromn potentlal at a given wind speed may be calculated from 

the losses of erodible matenal from the test surface for two emson tmes 

where 

L, = IossdunngtimepenodOtot, g/d 
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A 3 5 Detection Umit and Preckion of Portable Wlnd Tunnel Method 

Presented below are calculations of the detectton limn and precsion of the portable Hnnd tunnel for 

the measurement of PM-10 emlssion rate These calcuhons are based on the following equatm 

for e m m n  rate of aurbome particles generated by wnd eraon of the test surface within the wind 

tunnel 

QCn e - -  
A 

where 

e = partfculate emission rate, ghf-sec 

Q - - tunnd flow rate, m3/sec 

C" - - net patticutate concentmon in tunnd effluent, g/m3 

A - - exposed test surface area = 0918 d 

The net concentration, in turn, IS gnren by 

Qn = C,  - Cb  

where 

c e  = partfculate concentration in tunnd effluent (g/m? 

Cb = the background concentratton in the tunnel makeup i r  (g/m? 

10013628DEN Drdt 
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Thus, the detection limrt for the PM 10 concentration in the sample stream based on a 3 minute 

minimum sampling time, is gwen by 

Because the background concentration (CJ is usually negligible compared to 1 mg/m3, the 

detection limn of the net PM-10 concentration in the tunnel effluent (CJ is also approximately 

1 mg/m3 

Finally, Equations 11 and 12 can be used to determine the minimum detectable PM 10 emlssion rate 
(e,) as follows 

Qc" QMa 
e L = - = -  A AQ,t 

For 

- - (ms/rmn) x (3 mg) 
(0818 m9> x (0933 m8/min) x (t mm) 

= 3 5  2 mg 
t m3 - min 

typical flow rate of 32 m3/min (corresponding to a tunnel centerline wind speed of 9 ds )  and 

a minimum sampling time of 9 m n  

eL = 3 7 x  t 0 -  1 
m 2-min m *-s 

For the comprehensive tests of erodible surfaces, the minimum detectable MP-10 emission role will 

be approximately SK times higher than the values presented earlier for screening tests Ths reflects 
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It should be noted that the mnd tunnel method precfflon can be determined quantnatnrely only by 

replicate t a n g  of ldentical erodible m;rtenal Such condmns generally cannot be found in the 

field, so opemon of the wnd tunnel in a laborato~~ environment IS required Tnpllcate MFH tests of 

a sand/salt mpcture ~1 the laboratory wffh a reduced scale wnd tunnel, showed a slightly higher 

RSD (25 percent) for PM-10 BIIIISSIOII rate, but somewha! variable humldfty condltHxls over the 3day 

test penod probably affected the day-today erodibilfty of the test mixture 

A4 QUAUTY ASSURANCE PROCEDURES 

The pre-test actMties indude calibration of the BGl onfice calibrator and preweighing of the glass 

fiber filters and impactor substrates 

The Roats Meter I the pnmafy volurnetnc standard and the BGI office calibrator is the secondary 

standard for calibrabon of hi-vd sampler flow rates The Roo& Meter IS calibrated and traceaMe to 

a NlST standard by the manufacturer on an annual bass. Before go~ng to the field, the BGI is first 

checked to assure that the orifice has not been damaged If undamaged, the orifice IS then call- 

brated uslng the procedure specmed in the Quality Assurance Handbook (EPA-600/4-774?7b) and 

SOP EET-620 (Appendii B) In the field, an orifice meter (BGI orifice) IS used to calibrate the flow 

rate of each hkvol sampler 

The second pre-test actMty IS the prqmatm of the filters for use in the field In ths prepamtion, 

the filters are werghed under stable temperature and humrdi condrtrons as described in MRISOP 

EET-610 (Appendi B) After they are weighed and have passed audit wefghing (described in SOP 

EET-610), the filters are packaged in glassine envelopes and shipped to the field 

Whenever practical, all data cdlected in the study nnll be entered directly into bound notebooks 

Standard data forms are to be used when direct notebook entry IS impracbcal All data are to be 

recorded uslng permanent ink and signed and dated by sampling personnel Notebooks and data 
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The analytrcal procedures used for ths prolect are formal EPA procedures that have been through 

several layers of valid- substantiating the performance of the method The verification of these 

procedures to the cntena established for the project wll be performed uslng internal quality control 

as the M i o r  forthe lntegnty of the analytical system 

The validation of the data-handling systems or computer systems wll be performed mng a known 

set of control data The control data are entered into the data handling system and the results will 

be compared to prewus results from similar systems If the results for the control set of data are 

the same as previously calculated by the data system, the system will be considered validated If 

the results are ddferent than the control data set, the system will have failed the validation process 

and must be rewewed and corrected The corrected data system wll be vatdated with the control 
data set as was done previously The comctve actKHls on the data system will be documented 

including the revalidatm of the system 

A4 1 Quality Assurance Petformance and System Audlb 

For ths prqect, the performance of the data collecton procedures wll be evaluated by the quality 

control procedures The assessment of the internal quality control data with respect to the DQO 
cntena wll provide a real- wew of data quality The quality control data that wll be revwed will 

be 

0 Gmmetnc audR weighing for the assessment of the particulate data 

e CalibraUon cntenon checks to determine the acceptability of the calibration curves 
generated for each analytical procedure 

0 Internal QC checks to assess the analytd system I 
All documented work will be rewewed by the project leader for completeness 
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